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US 9,989,134 B2

1
DUAL CLUTCH TRANSMISSION

TECHNICAL FIELD

The present invention relates to a dual clutch transmission
configured to be mounted on a vehicle.

Background Art

Conventionally, there have been known dual clutch trans-
missions having two clutches (for example, refer to P1L 1).
A dual clutch transmission, which 1s a power transmission
mechanism, has two systems of odd-numbered gears and
even-numbered gears which correspond individually to two
clutches thereof and changes the gears by engaging the two
systems 1n an alternate fashion. With such a dual clutch
transmission, since while one system 1s engaged, the other
system 1s waiting, a gear change requires a short period of
time.

A dual clutch transmission described in Patent Literature
1 realizes six gears to be changed while suppressing the
increase 1n the number of gears by fixing two gears to each
other which are provided rotatably on a counter shatt.

PRIOR ART LITERATURE

Patent Literature

PTL 1: JP-1-2010-531417

SUMMARY OF INVENTION

Technical Problem

In the transmission of Patent Literature 1, however, since
thrust force 1s generated 1n the two gears which are fixed to
cach other, there 1s imposed restriction on the numbers of
teeth of the gears, which reduces the degree of freedom in
designing the transmission.

Then, an object of the invention 1s to provide a dual clutch
transmission which can increase the number of gears to be
changed while suppressing the reduction 1n degree of free-
dom 1n design.

Solution to Problem

With a view to achieving the object, a dual clutch trans-
mission according to a first aspect of the invention 1s a dual
clutch transmission mounted on a vehicle which includes a
first clutch, a second clutch, a first input shatt, a second 1nput
shaft, a counter shait, an output shaft, a first splitter gear
changing portion, a second splitter gear changing portion,
and an output portion.

The second clutch 1s disposed concentrically with the first
clutch. The first input shait 1s connected to a power source
via the first clutch. The second input shait 1s a hollow shatft
through which the first input shaft 1s 1nserted rotatably and
1s connected so the power source via the second clutch. The
counter shait 1s disposed parallel to the first input shaft and
the second mput shaft. The output shaft 1s disposed parallel
to the counter shait and coaxial with the first input shaft and
the second 1nput shaft.

The first splitter gear changing portion has a first input
gear through which the second mnput shait 1s inserted rotat-
ably, a first counter gear which 1s fixed to the counter shaft
and which meshes with the first input gear, a second 1nput
gear through which the first input shaft 1s iserted rotatably,
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2

a second counter gear which 1s fixed to the counter shatt and
which meshes with the second mput gear, and a first cou-
pling mechamism which can couple the first input gear and
the second mmput gear selectively to the second input shatt.

The second splitter gear changing portion has a mput/
output gear which 1s fixed to the first mput shaft, a third
counter gear through which the counter shaft, 1s inserted
rotatably and which meshes with the put/output gear, a
second coupling-mechanism which can couple the output
shaft to the first input shait, and a third coupling mechanism
which can couple the third counter gear to the counter shaft.

The output portion has a fourth counter gear which 1s
fixed to the counter shatt, an output gear through which the
output shait 1s mserted rotatably and which meshes with the
fourth counter gear, and a fourth coupling mechanism which
can couple the output gear to the output shatt.

In the configuration described above, the second input
gear, the input/output gear and the first input gear are made
use of sequentially, and the output gear 1s made use of as
required. This realizes three gears to be changed on a
tow-speed side.

In addition, the second 1mput gear and the first input gear
are made use of sequentially, and the put/output gear 1s
made use of as required. This realizes three gears to foe
changed on a high-speed side, including the engagement of
a fourth gear where the first mnput shait 1s coupled directly
to the output shatt.

Consequently, 1t 1s possible to increase the number of
gears to be changed without increasing the number of gears.
In addition, no thrust force 1s generated 1n each of the gears,
and there 1s 1mposed no restriction on the number of gears.

A dual clutch according to a second aspect of the inven-
tion 1s the dual clutch transmission according to the first
aspect which includes a range gear mechanism.

The range mechanism has a case into which an output
shaft 1s inserted rotatably, a sun gear which is fixed to the
output shaft inside the case, a planetary gear which meshes
with the sun gear and configured to revolve around the sun
gear, a planetary carrier to which a rotational shait of the
planetary gear 1s fixed, a range output shait which i1s fixed to
the planetary carrier so as to be disposed coaxial with the
output shatt, an outer gear which meshes with the planetary
gear, a fifth coupling mechanism which can couple the outer
gear to the case, and a sixth coupling mechanism which can
couple the planetary carrier or the range output shaift to the
output shaft.

In the configuration described above, a first gear to a fifth
gear are realized by rotating the range output shait at lower
speeds than a speed at which the output shait 1s rotated.

A sixth gear to a tenth gear are realized by coupling the
output shait directly to the range output shatt.

Consequently, 1t 1s possible to increase further the number
of gears to be changed without increasing the number of
gears.

tect of Invention

Advantageous E

According to the dual clutch transmissions of the mven-
tion, 1t 1s possible to increase the number of gears to be
changed while suppressing the reduction 1n degree of free-
dom 1n design.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic diagram showing a dual clutch
transmission according to a first embodiment of the inven-
tion.
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FIG. 2 1s a diagram showing a power transmission path
when a first gear 1s engaged 1n the dual clutch transmission

shown 1n FIG. 1.

FIG. 3 1s a diagram showing a power transmission path
when a second gear 1s engaged 1n the dual clutch transmis-
sion shown 1 FIG. 1.

FIG. 4 1s a diagram showing a power transmission path
when a third gear 1s engaged in the dual clutch transmission
shown 1n FIG. 1.

FIG. 5 1s a diagram showing a power transmission path
when a fourth gear 1s engaged 1n the dual clutch transmission
shown 1n FIG. 1.

FIG. 6 1s a diagram showing a power transmission path
when a {ifth gear 1s engaged in the dual clutch transmission
shown 1n FIG. 1.

FIG. 7 1s a diagram showing a power transmission path
when a sixth gear 1s engaged 1n the dual clutch transmission
shown 1n FIG. 1.

FIG. 8 1s a schematic diagram showing a dual clutch
transmission according to a second embodiment of the
invention.

FIG. 9 1s a schematic diagram showing a range gear
mechanism.

FIG. 10 1s a diagram illustrating operations occurring
when a first gear to a fifth gear are realized hi the range gear
mechamism shown in FIG. 9.

FIG. 11 1s a diagram illustrating operations occurring
when a sixth gear to a tenth gear are realized in the range
gear mechanism shown i FIG. 9.

DESCRIPTION OF EMBODIMENTS

Hereinatter, a first embodiment of the invention will be
described 1n detail by reference to the drawings.

A dual clutch transmission 1 shown 1n FIG. 1 1s config-
ured to be mounted on a vehicle. Specifically, the dual clutch
transmission 1 1s controlled functionally by an ECU (whose
illustration 1s omitted) and 1includes a first clutch 2, a second
clutch 3, a first input shait 4, a second input shatt 5, a counter
shaft 6, an output shait 7, a first splitter gear changing
portion 10, a second splitter gear changing portion 20, and
an output portion 30.

The first clutch 2 includes a first pressure plate 2a and a
first clutch disc 2b. The first pressure plate 2a 1s fixed to a
crankshaft CS of an engine (a power source) EN and rotates
together with the crankshaft CS. The first clutch disc 25 1s
fixed to an mput end side of the first input shait 4 and rotates
together with, the first mput shaft 4. The first clutch 2
transmits power of the engine EN to the first input shait 4
when the first pressure plate 2a moves 1n the direction of the
first clutch disc 26 to thereby be brought 1nto press contact
with the first clutch disc 2b.

The second clutch 3 1s disposed concentrically with the
first clutch 2. Specifically, the second clutch 3 includes a
second pressure plate 3a and a second clutch disc 356. The
second pressure plate 3a 1s fixed to the crankshait CS of the
engine EN and rotates together with the crankshaft CS. The
second clutch disc 35 1s fixed to an mput end side of the
second iput shaft 5 and rotates together with the second
input shaft 5. The second clutch 3 transmits the power of the
engine EN to the second iput shaft 5 when the second
pressure plate 3a moves 1n the direction of the second clutch
disc 3b to thereby he brought into press contact with the
second clutch disc 3.

The first input shait 4 1s connected to the engine EN via
the first clutch 2. This first input shaft 4 rotates as a result of
the power of the engine EN being transmitted thereto.
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The second 1nput shatt 5 1s a hollow shatt through which
the first input shatt 4 1s inserted rotatably and 1s connected,
to the engine EN via the second clutch 3. This second input
shaft 5 rotates 1n the same direction as a direction 1n which
the first input shait 4 rotates as a result of the power of the
engine EN being transmitted thereto.

The counter shait 6 1s disposed parallel to the first input
shaft 4 and the second 1nput shaft 5.

The output shatt 7 1s disposed parallel to the counter shaft
6 and coaxial with the first input shait 4 and the second 1nput
shaft 5.

The first splitter gear changing portion 10 includes a first
high-speed gear train 11, a low-speed gear train 12 and a first
coupling mechanism 13.

The high-speed gear train 11 includes a first input gear 11a
and a first counter gear 11b. The first mput gear 1la 1s
provided so that the second input shaft 5 1s inserted there-
through rotatably and rotates about the second mput shait 5.
The first counter gear 115 1s fixed to the counter shaft 6 and
rotates together with the first mput gear 11a. This first
counter gear 115 rotates about the counter shaft 6 together
with the counter shaft 6 in an opposite direction to a
direction 1n which the first input gear 11a rotates 1n asso-
ciation with the rotation of the first mput gear 11a.

The low-speed gear train 12 includes a second mnput gear
12a and a second counter gear 12b. The second nput gear
12a 1s provided so that the first input shaft 4 1s inserted
therethrough rotatably and rotates about the first input shaft
4. The second counter gear 1254 1s fixed to the counter shaft
6 and meshes with the second input gear 12a. This second
counter gear 125 rotates about the counter shaft 6 together
with the counter shaft 6 in an opposite direction to a
direction 1 which the second mput gear 12a rotates 1n
association with the rotation of the second put gear 12a.

The first coupling mechanism 13 can couple the first input
gear 11a and the second mput gear 12a selectively to the
second input shaft 5. Specifically, the first coupling mecha-
nism 13 includes a coupling hub 134, a sleeve 135, and dog
gears 13¢, 13d. The coupling hub 13q 1s fixed to an output
end side of the second mput shaft 5 and rotates together with
the second 1input shatt 5. The sleeve 135 1s provided so as not
to rotate but to move axially relative to the coupling hub 13a.
The dog gear 13¢ 1s fixed to the first mput gear 11a and
rotates together with the first input gear 11a. The dog gear
13d 1s fixed to the second input gear 12a and rotates together
with the second 1nput gear 12a.

The first coupling mechanism 13 couples the first input
gear Ha to the second input shaft 5 when the sleeve 135
moves 1n the direction of the dog gear 13¢ to thereby be
brought into engagement with the dog gear 13c¢. As this
occurs, the first mnput gear 11a can rotate together with the
second mnput shaft 5. On the other hand, the first coupling
mechanism 13 couples the second input gear 12a to the
second 1nput shait 5 when the sleeve 135 moves i the
direction of the dog gear 134 to thereby brought into
engagement with the dog gear 13d. As this occurs, the
second input gear 12a can rotate together with the second
input at shait 5.

The second splitter gear changing portion 20 includes an
input/output gear train 21, a second coupling mechanism 22
and a third coupling mechanism 23.

The mput/output gear train 21 includes an input/output
gear 21a and a third counter gear 215. The mput/output gear
21a 1s fixed to the first input shait 4. This mput/output gear
21a rotates about the first input shait 4 together with the first,
input shait 4. The third counter gear 215 1s provided so that
the counter shait 6 1s inserted therethrough rotatably and the
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third counter gear 215 meshes with the input/output gear
21a. This third counter gear 215 rotates about the counter
shaft 6 1n an opposite direction to a direction 1n which the
input/output gear 21a rotates 1n association with the rotation
of the mput/output gear 21a.

The second coupling mechanism 22 can couple the output
shaft 7 to the first mput shaft 4. Specifically, the second
coupling mechanism 22 includes a coupling hub 22q, a
sleeve 22b6, and a dog gear 22¢. The coupling hub 224 1s
fixed to an mput end side of the output shait 7 and rotates
together with the output shait 7. The sleeve 225 1s provided
sO as not to rotate but to move axially relative to the coupling
hub 22a. The dog gear 22c¢ 1s fixed to an output end side of
the first input shait 4 and rotates together with the first input
shaft 4.

The second coupling mechanism 22 couples the output
shaft 7 to the first input shait 4 when the sleeve 226 moves
in the direction of the dog gear 22¢ to thereby be brought
into engagement with the dog gear 22¢. As this occurs, the
output shait can rotate together with the first input shait 4.

The third coupling mechanism 23 can couple the third
counter gear 215 to the counter shatt 6. Specifically, the third
coupling mechanism 23 includes a coupling hub 23aq, a
sleeve 23b, and a dog gear 23¢. The coupling hub 234 1s
fixed the counter shaft 6 and rotates together with the
counter shait 6. The sleeve 235 1s provided so as not to rotate
but to move axially relative to the coupling hub 23a. The dog
gear 23c 1s fixed to the third counter gear 215 and rotates
together with the third counter gear 215b.

The third coupling mechanism 23 couples the third coun-
ter gear 215 to the counter shaft 6 when the sleeve 235
moves 1n the direction of the dog gear 23c¢ to be brought nto
engagement with the dog gear 23¢. As this occurs, the third
counter gear 215 can rotate together with the counter shaft
6.

The output portion 30 includes a forward gear train 31, a
reverse gear train 32 and a fourth coupling mechanism 33.

The forward gear train 31 includes a fourth counter gear
31a and a forward output gear 315. The fourth counter gear
31a 1s fixed to the counter shaft 6. The fourth counter gear
31a rotates about the counter shaft 6 together with the
counter shait 6. The forward output gear 315 1s provided so
that the output shaft 7 1s imported therethrough rotatably and
the forward output gear 315 meshes with the fourth counter
gear 31a. This forward output gear 315 rotates about the
output shaft 7 in an opposite direction to a direction 1n which
the fourth counter gear 31a rotates 1n association with the
rotation of the fourth counter gear 31a.

The reverse gear train 32 includes a fifth counter gear 32aq,
an 1dler gear 326 and a reverse output gear 32¢. The fifth
counter gear 32q 1s fixed to the counter shaft 6. The fifth
counter gear 32a rotates about the counter shait 6 together
with the counter shaft 6. The 1dler gear 3256 1s provided so
as not only to be attached to a shait (whose illustration 1s
omitted) parallel to the counter shatt 6 hut also to mesh with
the fifth counter gear 32a. This 1dler gear 325 rotates 1n an
opposite direction to a direction 1n which the fifth counter
gear 32a rotates 1n association with the rotation of the fifth
counter gear 32a. The reverse output gear 32¢ 1s provided so
that the output shait 7 1s inserted therethrough rotatably and
the reverse output gear 32¢ meshes with the idler gear 3254.
The reverse output gear 32¢ rotates about the output shaft 7
in an opposite direction to a direction in which the 1dler gear
32b rotates and 1n the same direction as a direction 1n which
the fifth counter gear 32a rotates 1n association with the
rotation of the idler gear 326. A relationship among the fifth
counter gear 32a, the i1dler gear 326 and the reverse output
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gear 32¢ 1n the drawings 1s drawn according to the conven-
tional practice and differs from a relationship 1n reality.

The fourth coupling mechanism 33 can couple the for-
ward output gear 316 and the reverse output gear 32c¢
selectively to the output shait 7. Specifically, the fourth
coupling mechanism 33 includes a coupling hub 33q, a
sleeve 335, and dog gears 33¢, 33d. The coupling hub 334
1s {ixed to an output shaft 7 and rotates together with the
output shatt 7. The sleeve 335 1s provided so as not to be
fixed but to move axially relative to the coupling hub 33a.
The dog gear 33c¢ 1s fixed to the forward output gear 315 and
rotates together with the forward output gear 315. The dog
gear 33d 1s fixed to the reverse output gear 32¢ and rotates
together with the reverse output gear 32c.

The fourth coupling mechanism 33 couples the forward
output gear 315 to the output shait 7 when the sleeve 335b
moves 1n the direction of the dog gear 33¢ to thereby be
brought into engagement with the dog gear 33c. As this
occurs, the forward output gear 315 can rotate together with
the output shaft 7. On the other hand, the fourth coupling
mechanism 33 couples the reverse output gear 32¢ to the
output shaft 7 when the sleeve 335 moves 1n the direction of
the dog gear 33d to thereby be brought into engagement with
the dog gear 33d. As this occurs, the reverse output gear 32¢
can rotate together with the output shaft 7.

Next, power transmission paths of the dual clutch trans-
mission 1 will be described.

When a first gear 1s engaged as shown in FIG. 2, 1n the
dual clutch transmission 1, the second mnput gear 12a 1is
coupled to the second input shaft 5 by the first coupling
mechanism 13, the forward output gear 315 1s coupled to the
output shaft 7 by the fourth coupling mechanism 33, and the
second clutch 3 1s applied. This allows the power of the
engine EN to be transmitted sequentially from the second
clutch 3 to the second mput shait 5, the low-speed gear train
12, the counter shait 6, the forward gear tramn 31 and the
output shait 7 1n that order.

When a second gear 1s engaged as shown 1n FIG. 3, in the
dual clutch transmission 1, the third counter gear 215 1s
coupled to the counter shait 6 b the third coupling mecha-
nism 23, the forward output gear 315 1s coupled to the output
shaft 7 by the fourth coupling mechanism 33 and the first
clutch 2 1s applied. This allows the power of the engine EN
to be transmitted sequentially from the first clutch 2 to the
first input shatt 4, the imput/output gear train 21, the counter
shaft 6, the forward gear train 31 and the output shait 1n that
order.

When a third gear 1s engaged as shown 1n FIG. 4, 1n the
dual clutch transmission 1, the first input gear 11a 1s coupled
to the second 1nput shait 5 by the first coupling mechanism
13, the forward output gear 315 1s coupled to the output shaft
7 by the fourth coupling mechanism 33, and the second
clutch 3 1s applied. This allows the power of the engine EN
to be transmitted sequentially from the second clutch 3 to the
second input shaft 35, the high-speed gear tramn 11, the
counter shatt 6, the forward gear train 31 and the output shaft
7 1n that order.

When a fourth gear 1s engaged as shown i FIG. 5 1n the
dual clutch transmission 1, the output shaft 7 i1s coupled to
the first input shaft 4 by the second coupling mechanism 22
and the first clutch 2 1s applied. This allows the power of the
engine EN to be transmitted sequentially from the first
clutch 2 to the first input shait 4 and the output shait 7 in that
order.

When a fifth gear 1s engaged as shown 1n FIG. 6, in the
dual clutch transmission 1, the second mput gear 12a 1s
coupled to the second input shaft 5 by the first coupling
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mechanism 13, the output shatt 7 1s coupled to the first input
shaft 4 by the second coupling mechanism 22, the third
counter gear 215 1s coupled to the counter shaft 6 by the third
coupling mechanism 23, and the second clutch 3 1s applied.
This allows the power of the engine EN to be transmitted
sequentially from the second clutch 3 to the second input
shaft 4, the low-speed gear train 12, the counter shatt 6, the
input/output gear train 21, the first mput shait 4 and the
output shait 7 in that order.

When a sixth gear 1s engaged as shown 1n FIG. 7, in the
dual clutch transmission 1, the first input gear 11qa 1s coupled
to the second input shaft 5 by the first coupling mechanism
13, the output shait 7 1s coupled to the first input shait 4 by
the second coupling mechanism 22, the third counter gear
215 1s coupled to the counter shaft 6 by the third connecting
mechanism 23, and the second clutch 3 1s applied. This
allows the power of the engine EN to be transmitted sequen-
tially from the second clutch 3 to the second input shait 4,
the high-speed gear train 11, the counter shait 6, the input/
output gear train 21, the first input shatt 4, and the output
shaft 7 1n that order.

According to this embodiment, the second input gear 124,
the mput/output gear 21a and the first input gear 1la are
made use of sequentially, and the forward output gear 315 1s
made use of as required. This realizes three gears to be
changed on a low-speed side.

In addition, the second 1nput gear 12aq and the first input
gear 11a are made use of sequentially, and the input/output
gear 21a 1s made use of as required. This realizes three gears
to be changed on the high-speed side, including the engage-
ment of the fourth gear where the first mput shaft 4 1s
coupled directly to the output shait 7.

Consequently, 1t 1s possible to increase the number of
gears to be changed without increasing the number of gears.
In addition, no thrust force 1s generated 1n each of the gears,
and there 1s imposed no restriction on the number of gears.

Next, a second embodiment of the invention will be
described 1n detail by reference to the drawings. A dual
clutch transmission 40 according to the second embodiment
1s such that a range gear mechanism 41 1s added to the dual
clutch transmission 1 according to the first embodiment, and
like reference numerals will be given to like configurations

to those of the first embodiment. and the description thereof
will be omitted.

The dual clutch transmission 40 shown 1n FIG. 8 includes
the range gear mechanism 41.

The range gear mechanism 41 shown i FIGS. 8 and 9
includes a ease 42, a sun gear 43, a plurality of planetary
gears 44, a planetary carrier 45, an range output shaft 46, an
outer gear 47, a fifth coupling mechamism (whose 1llustra-
tion 1s omitted) and a sixth coupling mechanism (whose
illustration 1s omitted).

An output end side of an output shatt 7 1s inserted through
the case 42 rotatably.

The sun gear 43 1s fixed to the output shait 7 inside the
case 42. The sun gear 43 rotates about the output shaft 7
together with the output shaft 7.

The plurality of planetary gears 44 are provided so as to
mesh with the sun gear 43 and can revolve around the sun
gear 43.

Rotational shafts 44a of the planetary gears 44 are fixed
to the planetary carrier 45.

The range output shait 46 1s fixed to the planetary carrier
45 and 1s disposed so as to be coaxial with the output shaft
7. This range output shaft 46 rotates together with the
planetary carrier 45.
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The outer gear 47 1s provided so as not only to surround
the plurality of planetary gears 44 altogether but also to
mesh 1individually with the plurality of planetary gears 44.

The fifth coupling mechanism (whose illustration 1s omit-
ted) can couple the outer gear 47 to the case 42.

The sixth coupling mechanism (whose illustration 1s
omitted) can couple the planetary carrier 45 or the range
output shait 46 to the output shatt 7.

The details of the range gear mechanism 41 are similar to
those of the mechanism disclosed in JP-B-06-074828, and
JP-B-06-074828 should also be referred to.

Next, the operation of the range gear mechanism 41 will
be described.

When a first gear to a fifth gear are engaged as shown 1n
FIG. 10, 1n the range gear mechanism 41, the outer gear 47
1s coupled to the case 42 by the fifth coupling mechanism
(whose 1llustration 1s omitted). As this occurs, the sun gear
43 which 1s fixed to the output shaft 7 rotates together with
the output shaft 7. The plurality of planetary gears 43 which
mesh with the sun. gear 43 mesh individually with the outer
gear 47 which 1s coupled to the case 42 so as not to rotate.
Thus, the planetary gears 43 revolve around the sun gear 43
in the same direction as a direction in which the sun gear 43
rotates while rotating on their own shaits in an opposite
direction to the direction 1n which the sun gear 43 rotates 1n
association with the rotation of the sun gear 43. The plan-
ctary carrier 45, to which the rotational shafts 44a of the
plurality of planetary gears 44 are fixed, rotates in the same
direction as the direction in which the planetary gears 44
revolve around the sun gear 43 as the planetary gears 44
revolve around. The range output shait 46 which 1s fixed to
the planetary carrier 45 rotates together with the planetary
carrier 45. This causes the range output shaft 46 to rotate at
lower speeds than a speed at which the output shatt 7 rotates.

When a sixth gear to a tenth gear are engaged as shown
in FIG. 11, 1n the range gear mechanism 41, the planetary
carrier 45 or the range output shaft 46 1s coupled to the
output shait 7 by the sixth coupling mechanism (whose
illustration 1s omitted). As this occurs, the range output shatt
46 rotates together with the output shaft 7. This causes the
range output shait 46 to rotate at an equal speed to the speed
at which the output shaft 7 rotates.

The power transmission paths to the output shaft 7 in the
dual clutch transmission 40 which are realized when the first
gear to the fifth rear are encaged are the same as the power
transmission paths to the output shaft 7 in the dual clutch
transmission 1 of the first embodiment which are realized
when the first gear to the fifth gear are engaged, and the
power transmission paths realized in the dual clutch trans-
mission 40 when the sixth gear to the tenth gear are engaged
are the same as the power transmission paths realized 1n the
dual clutch transmission 1 when the first gear to the fifth gear
are engaged.

According to this embodiment, the first gear to the fifth
gear are realized by causing the range output shaft 46 to
rotate at the lower speeds than the speed at which the output
shaft 7 rotates.

In addition, the sixth gear to the tenth gear are realized by
connecting the output shaft 7 directly to the range output
shait 46.

Consequently, 1t 1s possible to increase further the number
of gears to be changed without increasing the number of
gears.

Thus, while the embodiments to which the invention
made by the inventor 1s applied have been described here-
tofore, the invention 1s not limited, at all by the description
and the drawings which make up part of the disclosure of the
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invention based on the embodiments. Namely, other
embodiments, examples and operating techniques which are
made based on the embodiments described herein by those
skilled 1n the art to which the invention pertains should all,
of course, be included 1n the scope of the invention.

REFERENCE SIGNS LIST

1, 40 dual clutch transmission.
2 first clutch
3 second clutch
4 first imput shaift
5 second iput shaft
6 counter shafit
7 output shaft
10 first splitter gear changing portion
11a first mput gear
115 first counter gear
12a second 1nput gear
126 second counter gear
13 first coupling mechanism
20 second splitter gear changing portion
21a mput/output gear
215 third counter gear
22 second coupling mechanism
23 third coupling mechanism
30 output portion
31a fourth counter gear
316 forward output gear (output gear)
33 fourth coupling mechanism
41 range gear mechanism
42 case
43 sun gear
44 planetary gear
44a rotational shaft
45 planetary carrier
46 range output shait
47 outer gear
EN engine (power source)
The 1invention claimed 1is:

1. A dual clutch transmission comprising:

a first clutch;

a second clutch that 1s disposed concentrically with the

first clutch;

a first input shaft that 1s connected to a power source via

the first clutch;

a second input shait that 1s a hoi low shatt through which

il

the first input shait 1s inserted rotatably, the second
input shaft being connected to the power source via the

second clutch;

a counter shait that 1s disposed parallel to the first input

shaft and the second input shaft;
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an output shait that 1s disposed parallel to the counter
shaft and coaxial with the first input shait and the
second 1nput shafit;
a first splitter gear changing portion comprising:
a first input gear through which the second input shait
1s 1nserted rotatably;
a first counter gear that 1s fixed to the counter shait and
meshes with the first mput gear;
a second mput gear through which the first input shatt
1s 1nserted rotatably;
a second counter gear that 1s fixed to the counter shaft
and meshes with the second input gear; and
a first coupling mechanism configured to couple the
first input gear and the second 1mput gear selectively
to the second input shatt;
a second splitter gear changing portion comprising:
an 1mput/output gear that 1s fixed to the first input shatft;
a third counter gear through which the counter shaftt is
inserted rotatably, the third counter gear meshing
with the input/output gear;
a second coupling mechanism configured to couple the
output shaft to the first input shait; and
a third coupling mechanism configured to couple the
third counter gear to the counter shait; and
an output portion comprising:
a Tourth counter gear that 1s fixed to the counter shatft;
an output gear through which the output shaft 1s
inserted rotatably, the output gear meshing with the
fourth counter gear; and
a fourth coupling mechanism configured to couple the

output gear to the output shaft.
2. The dual clutch transmission according to claim 1,

wherein the dual clutch transmission comprises:

a range mechanism comprising:

a case 1nto which the output shait 1s inserted rotatably;

a sun gear that 1s fixed to the output shaft inside the
ease;

a planetary gear that meshes with the sun gear and
configured to revolve around the sun gear;

a planetary carrier to which a rotational shait of the
planetary gear 1s fixed;

a range output shaft that 1s fixed to the planetary carrier
so as to be disposed coaxial with the output shaft;

an outer gear that meshes with the planetary gear;

a fifth coupling mechanism configured to couple the
outer gear to the case; and

a sixth coupling mechamism configured to couple the
planetary carrier or the range output shait to the
output shatt.
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